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This report is in response to the request [ 11 to provide a recommendation for the prevention of possible microbiologically influenced corrosion (MIC) for the =WE (Replacement High-Level Waste Evaporator) flush water (Fw> system. The recent occurrences of MIC at DWPF [2,3] prompted HLWE to evaluate the possibility of MIC occurring in this 304L stainless steel FWLWE flush water system. Concern was heightened by the fact that the well water used and the other conditions at H-Tank Farm are similar to those at DWPF. However, only one known leak has occurred in the existing 304L evaporator flush water systems in either tank farm (in 1H system), and no MIC Corrosion has been confirmed in the tank farm area. The design of the RHLWE flush water system (completed long before the Occurrence of MIC at DWPF) was modeled after the existing evaporator flush water systems and did not specifically include MIC prevention considerations. Therefore, MIC prevention was not specifically considered during the design phase of this flush water system. The system is presently being installed. .
Realistically, the best and most sensible engineering approach would be to operate the system as designed. If a failure should occur, the failed pipe section could be repaired or replaced and an investigation initiated to determine the cause of corrosion failure and to seek the appropriate solution. Because most of the system is above ground and located in a nonradiation zone, maintenance and repair can be readily accomplished, as needed. The few inaccessible portions of the system are located inside the evaporator cell where a high radiation field exists. Though not specifically verified, the consensus is that the high radiation field will be an effective biocide and deterrent to the growth of MIC bacteria After an extensive evaluation, a task team concluded that the best biocide to prevent the occurrence of MIC would be NaOH at fairly low concentration [4, 5] . Sodium hydroxide (NaOH) is optimal in this application, because of its effectiveness, low cost, and familiarity to the Operations personnel (see Appendix A). However, it is the opinion of the task group that application should be withheld until MIC conosion is demonstrated in the system.
1.

2.
It is recommended that the new RHLW flush water system be operated as designed, i.e., without inhibitor, just as the other existing FW systems have been and are operated in both tank farms. Should a failure occur in the future, repair can be made and an investigation initiated to determine the cause and to seek the appropriate solutions.
If and when MIC corrosion is discovered and confirmed in HLW tank farms, it is recommended that the flush water system be protected by adding sufficient NaOH to maintain a minimum pH of 10.7 (or 0.0005 M [OH-]) as inhibitor / biocide to mitigate the possibility of MIC corrosion.
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Historical ExDerience in 304L Evamrator Flush Water SvstemS The 1H evaporator flush water (FW) system has been in use since 1963; the 2H and 2F, since 1982 and 1980, respectively [6] . Of these three F W systems, only 1H has a confmed underground leak of about 6 gallons per day [7] . Under pressure, the leak may increase three to fourfold to a maximum of about 24 gallons / day or 0.017 gpm. These are rather low volumetric flowrates and probably will not cause any serious soil erosion. The exact location of this leak is still not known. There are no known leaks in either of the other F W Descriution of RHLWE Flush Water Svstem and MTC Prevention:
The flush water system for the RHLWE uses sufficiently high pressure to flush potentially contaminated process lines and equipment. The system consists of a flush water tank, flush water pumps, and a means of heating the flush water by use of a steam injection system downstream from the pump. The design provides the means for automatic refrlling of the flush water tank and a manual bypass for maintenance. Well water will be used for the process flush water supply.
Microbiologically influenced corrosion (MXC) can occur as a result of colonization of microorganisms from the environment (often natural waters). A colony thrives on nutrients from the same environment, such that a huge population generation may occur at a localized site defined by the colony. The existence of organisms in the water does not necessarily guarantee problems. Other factors are also important: water velocity, temperature, chemical additions, etc. Usually water moving at a sufficiently fast rate w i l l effectively scrub the pipe surfaces and prevent establishment of colonies and build-up of tubercles. A stagnant situation removes the scrub advantage. In fact, the worst situation OCCUI'S under stand-by or idle conditions in untreated water systems, because all the ingredients for MIC development are usually present. Recirculation (i.e. keeping the water moving) is an alternative to biocide treatment for mitigating the tubercle growth. A velocity of 5 f p s is usually suggested as adequate to prevent anchoring of microorganisms and development of tubercles and colonies, though even this is not a guarantee [11, 12] .
In terms of bacterial control, a pH range of 10 to 10.5 has been variously recommended [ 1 1,121 as the minimum level for preventing MIC in a recirculating cooling water system. This occurs by reducing bacterid reproductive capability [13, 14] . Therefore, with sufficient NaOH, the system would be protected during the non-use periods. 1. Accessibility -most of the pipe system is above ground (not buried) and outside of the evaporator cell.
2.
Non-radiation zone -minimal contamination and radiation concerns exist for most of the system. Exposure for maintenance workers is not an issue.
This set of advantages offers the opportunity for hands-on maintenance, repair and/or replacement of corroded pipe sections or components for the major portion of the system. Normal efforts and expenses and minimal exposure to maintenance workers will occur. WSRC-TR-95-0122 Page A-1
APPENDIX 'A
In September 1994, a task team was assembled to evaluate the RHLWE flush water system (304L). Design of the system was complete, and it was fabricated and partially installed. The main purpose was to exhaustively search and evaluate viable options to prevent possible occurrence of MIC corrosion in the flush water system. A specific goal was to define a biocide or some other means to prevent h4IC in the partially installed system. The range of options considered was rather complete and thorough [ 13. The conclusion is that dilute NaOH additions for pH-control is the best solution from all aspects [ 1,2].
grscussrory;
The list of options considered follows. The advantages and disadvantages of the options are indicated. Insts.
-1 s€5-2-=24 d0C.P-12)
*. seesect. $?-y2dwg
Ploscp -. 7
' . -i .
7
-. .
-..
/ I -
. .
-.
'-. f -. * i--
